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By Bill Richmond 



There are many cabinets like these where WIREX manuals were used to compile the 400 miles of cabinet-to-cabinet wiring. 

PRECEDING PAGE: Leroy Tucker, K-4, 
checks a connection point as specified 
in a WIREX manual. 

A COMPUTER PROGRAM known as 
“W1REX”-developed by personnel 
of the Los Alamos Scientific Labo- 
ratory-is able to cut by more than 
25 per cent the time previously 
spent in preparing drawings for 
certain electrical construction work. 

Normally the directions for plac- 
ing the thousands of wires and 
cables for electrical connections in 
a construction project are con- 
tained in engineering drawings. In  
some cases hundreds of these draw- 
ings are required for distribution 
to all craitsmen concerned. 

But by the use of WIREX, many 
of these drawings can be elimin- 
ated, and all the instructions can 
be listed in tabular form. 

The  idea of WIREX originated 
with Bob Warner, K-4 alternate 
group leader, in connection with 
the UHTREX (Ultra High Tem- 
perature Reactor Experiment) proj- 
ect a t  LASL. Warner noted that 
hundreds of nearly identical wiring 
drawings would be required lor 
installation of instruments and 
control wiring on the UHTREX 
project. He suggested to Ken Duer- 
re, K-4, and Jim Case, ENG-I, that 
some typc of computer program 
might be developed to simplify the 
wiring problems. 

Case and Duerre then worked 
out the wiring requirements for 
UHTREX and decided how best to 
convey this information to the 

electricians. And, with few changes, 
the basic program provided by 
Case and Duerre evolved into the 
final version of WIREX. 

Instead of blueprints, the wiring 
information-which includes wires, 
cables, terminals, connections, ctc. 
-is fed into an IBM 7090 com- 
puter. The computer then prints 
out, under appropriatc headings, 
the wire tabulation lists. These 
lists are bound into manuals and 
distribmed to the craftsmen who 
now have all the instructions they 
need to complete the job. 

The  primary advantages of WIR- 
EX are improved accuracy, time 
saving and versatility. 

The record-keeping involved in 
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Ken h c r r c ,  KA, is nltriost hiddcri by 
the t n u l t i t d o  of drawings that would 
Iinvu hvcii tcquired without WIREX. 
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In only five drawers, Jim Case, ENG-1, 
finds all the computer cards needed to 
compile the WIREX manuals. 

Bob Warner, alternate K-4 group leader, Ken Duerre, K-4, and Jim Case, ENG-1, 
compare a completed wiring iob with the instructions in a WlREX manual. 

WIREX . . . 
continued from preceding page 

T h e  next listing, the “channel 
wiring list,” gives the path num- 
bers, color codes and connection 
points for the wires in each cable 
to the various devices such as 
transducers and motors. 

The  final group of listings are 
the “cabinet wiring lists.” The  
cabinet is identified by its name 
and room location. All cables en- 
tering and leaving this cabinet are 
identified by cable number. Each 
wire in each cable is identified by 
path number and color. The listing 
also denotes which path is on 
which terminal. 

This process is continued until 
all of the paths of this WIREX 
package have been connected. 

The scope of the electrical work 
in UHTREX can be appreciated by 
noting there were 13,000 paths us- 
ing an estimated 100,000 wires 
with a total of 400 miles ol cabinet- 

to-cabinet wiring. A rule of thumb 
established early was: “If a com- 
plete job consists of fewer than 100 
paths, it  is not worthwhile to 
WIREX it.” 

Personnel who were not electri- 
cal draftsmen filled data sheets and 
produced finished lists for electri- 
cal systems which they had de- 
signed or in which they were other- 
wise involved. This job was easily 
done, and few errors occurred due 
to misunderstanding the functions 
of signals or circuits. 

The  electricians’ response to the 
WIREX approach on UHTREX 
was affirmative. Where WIREX was 
utilized, the complete job was done 
using WIREX lists - no other in- 
formation was required. But, as a 
safety facto,r, a full set of drawings 
was compiled for the first part of the 
UHTREX wiring on which WIR- 
EX was used. When this first part 

was completed using WIREX it was 
checked against the drawings and 
was 100 per cent accurate. Thus, 
WIREX proved itself on the first 
test, and the remainder of the job 
was completed with wiring errors 
nearly non-existent. 

An important contribution made 
by WIREX, according to those in- 
volved, was that it forced both the 
designers and the electricians to 
work in a systematic manner. 

The  WIREX program was proved 
on the UHTREX facility to be flex- 
ible, and it could be used for wir- 
ing jobs on other projects. A num- 
ber of other laboratories and orga- 
nizations have expressed interest in 
what has been done with WIREX 
and have indicated they would like 
to use it. For this, and other rea- 
sons, a LAMS report-LA-3807-MS 
-is being prepared and should be 
available within a few months. #$ 
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Don Cerheerrt brings in ttrc first violins duritrg n pre-con- 
ccti rehc:ursul or1 the sfage of thc Cutnbrcs Junior High 
Scluool yyirinasiutn. 
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Music Makers + + 
continued from preceding page 

Col. Austin W, Betts, now Lt. Gen. 
Betts, chief of research and develop- 
ment for the Department of the 
Army. 

During the wintcr of 1947-’48, 
the Los Alamos Civic Orchestra was 
formally organized under the spon- 
sorship of the Community Council, 
then the only source of funds for 
such an organization. Four of the 
charter members of the orchestra 
are still active in Sinfonietta: Eliz- 
abeth Graves, P-6, Kosemary 0’- 
Connor, GMX-11, Arno Roensch, 
SD-3, and Walter Weber, P-1. 

Sinfonietta has always actively en- 
couraged participation by the high 
school students in town. There are 
several families with two genera- 
tions participating: Elizabeth 

Mrs. Manley continued to direct 
the Choral Society until the winter 
of 1951 when Robert Carpenter, 
formcrly in P-14, again directed the 
group in the “Messiah.” 

The  following year, C. C. Robin- 
son, minister of music at the United 
Church, prescnted the Choral So- 
ciety in “Israfel,” an original choral 
work by design enginecr Robert 
Dike. 

John D. Seagravc, P-DOR, took 
over the podium in 1953. 

When the Manleys returned from 
the University of Washington, Kay 
again took ovcr direction of the 
Choral Society. One of her most in- 
teresting concerts was “Singing 
Through the Centuries,” presented 
in 1961. The  scriut was written bv 

Graves and her* dauihter, Marilyn; IZosalie Heller i n d  narrated b; 
ABOVE: Allan Malmberg, T-7, past 
director of the Los Alamos Sinfonietta 
was the featured cello soloist in the 
1967 fall concert. BELOW: John Ward, 
CMF-5, directs one of the regular Mon- 
day night Choral Society rehearsals. 

Rosemary O’Connor and her sons, Frank Evans. During the perform- 
Lonny and Tom; Arno Kocnsch ance, as the speaking script and 
and his son, Paul; Fred Ribe, P-15, musical program progressed, Joe 
and his son, Fred, Jr.; Don Cromer, Moody painted a huge background 
CMF-5, and his  son, Roy; Joan mural illustrating the history of 
Johnson and her children, Brian choral music. 
and Kay; Morris Uattat, K-I, and From 1960 to the mesent. Averv 
his son,‘Ken; and Meg Neher and 
her son, Brian. David Cole, a 1960 
graduate of Los Alamos High 
School and a former student mem- 
ber of Sinfonietta, is now teaching 
elementary strings in the Los Ala- 
mos school system. 

Gaelen Felt, now with EG&G, 
John Winks, 5-3, and Kathleen 
Manley, wife of LASL Research 
Advisor John Manley, were the 
next three directors for Choral So- 
ciety. By this time, Choral Society 
and Sinfonietta were presenting 
two concerts each year-one light 
opera and one pops concert. Then, 
in 1948, Mrs. Manley joined forces 
with John Macy, now director of 
the U.S. Civil Service Commission, 
and the Little Theater group to 
produce Gilbert and Sullivan’s 
“H.M.S. Pinafore.” The  following 
year, this group formed the Los 
Alamos Light Opera Association. 
Sinfonietta has provided the orch- 
estral phase of every Light Opera 
production. 

(Mrs. Darragh) NLgIgle, Kenneth 
Cooper, N-3, Herald Kruse, 5-14, 
and John Ward, CMF-5, have di- 
rected the choral members in re- 
hearsal and concert. 

The  Los Alamos Sinfonietta also 
operates as an independent organ- 
ization. At least once a year they 
givc a concert, completely inde- 
pendent of either Light Opera or 
Choral Society, which usually fea- 
tures a local instrumental soloist. 
Some of the past artists have beell 
Robert Richtmyer, a LASL consul- 
tant, Leslie Peck, then in T-DO, 
his wife, Marjorie, Cerda Evans, 
T-2, and Allan Malmberg, T-7. 

The  next concert of the Los Ala- 
mos Choral Society and the Los 
Alamos Sinfonietta, jointly directed 
by John Ward, is scheduled for 
8:15 p.m. Jan. 13 at Pueblo Junior 
High School gymnasium in Los 
Alamos. This concert will be re- 
peated Jan. 14 at 3:15 p.m. at St. 
Francis Cathedral in Santa Fe. 9 
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Radiation Effects . . . 
ABOVE: H-4 veterinarian L. M. Holland checks Nancy‘s 
condition after delivery on the evening of Dec. 7. BELOW: 
Holding hours-old Chancy, Nancy glares at Pub photog- 
rapher Bill Jack Rodgers. 

continued from preceding page 

and rcproduied. This would iiitlicatc, accoitling to 
Spalding, that individuals differ in their resistance to 
radiation damage, and apparently at least some fe- 
malcs remain fertilc alter bcing exposed to radiation 
levcls which arc lethal to otheis. The lernalcs o l  some 
othci specics (rodents lor examplc) iail to recover 
fcrtility once they have been rendered inCertile. 
Males may become infertile by radiation exposure 
and recover. An accidental exposure of approxim- 
ately 300 rads to a man is known to have caused 
sterility for about three years. 

The radiation dosage neccssary to steriliic the 
human female is not well known, but is probably 
quitc high il Nancy’s performance is any indication. 
Since the monkey is physiologically similar to man, 
extrapolation of experimental rcsults from monkeys 
to man may bc icasonably accurate so the human 
lcinale is pcrhaps as resistant to radiation as the 
monkcy. 

13100d tests on thc eight monkeys used in the 
radiation effects experiments showed that Nancy had 
consistently grcater ability to recover bone marrow 
function. The reason for this is unknown. The seven 
monkeys who died showed rapidly declining bone 
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ARCWE: k C e  &4vcry of Ncini,y’s daughter (Zhancy WCI!, 

celebrated wiih coffee all araund by tl-4 pcrsotrrccl. 
Marty Holland, Re4 trnd Jrikc Spaltdirrg tulkod over the 
vigors of delivr ry plans for tciisiny t h  baby. R I W i l :  
A very ptegriorrt Nancy kept itilerested 1-1 4 personnel un 
~ h c  alert tor t i c d y  a moirth aitet a Ecilst: Irrbur curly in 
Nevctnber. 
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Combine bargain basement sale day, a county fair 
balloon ascension and a large church social-and the re- 
sult might resemble the Los Alamos Ski and Skate Sale. 
Bargain hunting winter sports enthusiasts iammed the 
Recreation Hall last month to buy and sell equipment. 
During the two-night sale, volunteer workers from the 

sponsoring clubs, the LOS Alamos Skating Association and 
the Los Alamos Ski Club, along with Senior Girl Scout 
Troop 4, manned the accommodation desk where sale 
money i s  held for sellers. Although ski and skate sales at 
other cities usually charge a fee, no charge has ever been 
made at the local sale. 

Winter Sports 

On The Hill 
LEFT: Julia Evans ,7, daughter of P-4's Doyle Evans, was delighted with a pair of  
bright red skis. BELOW: Prices ranged from 20 cents to nearly $100 on the 
large table piled with skis and poles. From left: Bob Streetman, N-2; James H. 
("Stretch") Fretwell, CMF-9, and Marvin Van Dilla, H-4,  size up the merchandise. 







cclls, which liavc obsotbed CY fluorcs- 
cent dye such cis aciidine orange, Row 
up tliiouqh the flow chamber of the 
fluoiesceiil ccll ptrotoineter, arc ilium 
inatcd through n chambcr window by 
LI heoin of bluc light coming from thc 
left, a n d  fluorcscc. The fluurcsceni 
light pasw, out of thc flow chamber 
thtciugh rhc window facing thc camera 
arid into a photomultiplier iube (out of 
tows iri thc foreground). FACING 
PACE: Tlic bluc light froiri the mercury 
vapor lump passes through windows 
in the flow diumber uncl projrxts this 
iinagc ol' tlic rlinmbct and thc tiny 
strcoin 0: cells, h e  siniulated by ink 
particles for calibration purposes. 



Marv Van Dilla, seated, looks over fluorescent cell photo- photomultiplier tube that detects bursts of light from the 
meter H-4  is developing. At left is mercury-vapor lamp cells and converts them into electrical pulses. At right, 
producing a beam of blue light to activate fluorescent dye Paul Mullaney operates the pulse-height analyzer that 
absorbed by the cells. Directly in front of Van Dilla is the sorts and totals the signals from the photometer. 

Biomedical Research 
continued from preceding page 

A Coultcr cell counter (namcd after its inventor, 
Wallace Coulter) with limited capability for spec- 
troscopy was obtained and used for determining cell 
concentrations. blodifications were made which 
greatly increased its rcliability for use as a ccll vol- 
ume spectrometer for rapid and accurate measure- 
ment of the distribution oE cell volumes. This spec- 
trometer was then developcd into the electronic cell 
separator. 

The  electronic ccll volume spectrometer consists 
essentially 01 a container dividcd into two scctions 
by a partition. A hole through this partition allows 
cell culture to flow from one side to the other. The  
diameter of the holc (100 microns) is approximately 
ten times the diameter of thc cells being counted. (A 
micron is one millionth of a metcr.) Electrodes are 
immersed in the ccll culture in the two scctions, and 
appropriate instrumentation measures the electrical 
conductivity between the electrodes, which is de- 
termined primarily by the conductance of the hole. 
As a cell passcs through the hole, thc conductivity 
is changcd by an amount proportional to the volume 
of the cell, since cells are nonconductivc. If the flow 
rate through the hole is known, thc number of cells 
per cubic centimeter (cc) ot cell culture and their in- 
dividual volumcs can be measurcd. 

The signals from the electrode circuit, converted 
to voltage pulses, are processed by a devicc called a 

multichannel pulse-hcight analyzer. This instrument, 
widely used in nuclear physics and radiochemistry 
to analyx various radiation and charged-particle 
spectra, is a sort ot electronic computer that senses 
the sijle of the pulses and sorts them into bins. Each 
bin, or channel, represents a narrow range of sizes 
such as 9 or 10 microns. ‘The device also totals up 
the numbcr O C  pulscs in each bin and displays the 
results as a graph drawn electronically on the face 
of a cathode ray tube and prints out the data on 
paper tape. This graph shows the number of cells of 
cach sijle range that have passed through the hole. 
The  cell volumc spectrometer can count as many as 
50,000 cells per minute and has been used extensively 
€or studies of cell life cycles and cell populations by 
the ccllular radiobiology section of H-4. 

One task accomplished by the spectrometer has 
been the measuremcnt of the blood cell volume dis- 
tribution for all the species of laboratory animals in 
use ;it H-4. 

Work with this instrument led Mack Fulwyler of 
the biophysics section, currently finishing his work 
for a P1i.D. at the University of Colorado Medical 
Center in Denver, to the dcvelopment ol his cell 
separator. Fulwylcr combined the principle of thc 
electronic cell spectrometer with an idea developed 
at the Stanford Research Institute for a rapid-re- 
sponse, dircct-writing recorder. In  thc Stanford de- 
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Juines Coulter, SD-5, of the tl-4 branch 
shop, does sotnc very precise and deli- 
cote drilling u11 a new flow chamber 
for the fluorescent cell photometer. 
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Dick Hiebert, left, and Breck Glascock, P-1, discuss electronics for fluorescent cell photometer with Jim Perrings, H-4. 

Biomedical Research.. . 
continued from preceding page 

cells. This work is complicated by the fact that cell 
colonies have a critical size-that is, they have to 
have a density of at least 50,000 cells per cc and a 
total volume of at least 50cc (2,500,000 cells total) in 
order to livc and reproduce properly. Since the cells 
bcing separated may constitute only five per cent of 
the original cell population, this means that 50,- 
000,000 cells may have to be run through the sepa- 
rator in order to get enough cells of a particular vol- 
ume to culture. 

Present results of this work indicate that after the 
cells reach a certain volumc their probability of un- 
dergoing division drops. This doesn’t fit existing 
thcories and indicates that much more experimental 
work and study remain to be done. Anderson is hope- 
ful, however, that this research may be able to pro- 
vide such information as whether a cell is sensitivc to 
radiation only during division or if the damage only 
shows up at the time of cell division. 

The  Fulwyler cell separator has many other scien- 
tific applications, one of the most exciting of which 
is in the field of medical diagnosis. Many diseases- 
for example, multiple myeloma, mononucleosis and 
lcukemia-affect blood cells, and preliminary work 

has been done on using the cell separator to investi- 
gate the abnormal blood cells caused by such diseases. 
Results to date hold promise that some day the cell 
scparator may find clinical application in detecting 
certain blood disorders. 

The  work on the separator has been followed by 
a new project. About a year ago the biophysics section 
began looking at optical methods of detecting cells. 
They looked at the old and very useful technique or 
ccll staining, in this case with fluorescent dyes, and 
discovered that they could detect individual cells by 
the fluorescence of the dye and also by means of light 
scattered by the cell. 

This has led to a new instrument, called a fluores- 
cent cell photomcter, with at least as great a potential 
for research and clinical applications as the cell 
separator. The photometer measures the amount of 
dye takcn up by individual cells, and since this dye 
takeup is a function of the biochemical activity of 
the cell, the photometer is expected to be a powerful 
tool for the study of such activity. 

With the photometer, a fluorescent dye, such as 
acridine orangc, is added to a cell culture and is 
taken up by the cells. The  cell culture is then 
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Ernest Anderson looks over data being taken by James 
Perrings with the cell separator invented by Mack Fulwyler. 

Ted Trujillo prepares a sample of blood for processing by 
the cell separator. 

Biomedical Research. a 
continued from preceding page 

production. T h e  cells producing antibodies-the sub- 
stances that destroy invading bacteria or foreign pro- 
tein in  our bodies-are thought to be phagocytic 
cells, but little is known about the site of production 
or about which cells produce antibodies. Phagocytic 
cells are freely moving cells, such as the white blood 
cells, that are produced in the bone marrow, spleen, 
lymph nodes and liver. By staining bacteria with a 
fluorescent dye (fluorescein), phagocytic cells produc- 
ing antibodies could be located and studied since the 
antibody coats the producing cells and ties it to the 
bacteria being attacked. 

It would also be fairly simple to use the scattcred- 
light, cell-siLe signal to control the fluorescent light 
detector so that dye-uptake data would be taken only 
from cells over and under a certain size. If, for ex- 
ample, small bacteria were mixed up with cells, the 
fluorescent light signals from the bacteria would be 
rejected and would not distort the statistics on the 
cells. 

This device, too, clearly has potential medica1 ap- 
plications. An obvious one would be the detection of 
abnormal cells, such as cancer cells, which would not 
take up  a dye in the same manner as a normal cell. 

Future plans call for work on new cell separation 
methods using a fluid switch activated by a signal 
from the photometer. In  the switch-a fluidic bistable 
developed for use in nonelcctric amplifiers and com- 
puters-thc cell stream would be divertcd into onc of 
two channels by sinall control jets activatcd by sig- 

nals from the photometcr. l n  this way cells could 
be separated on the basis of size, using the signal 
from the scattered light, or on the basis of biochem- 
ical function or malfunction, using the fluorescent 
light signal, or even some combination of both. By 
cycling the cells through the system several times or 
using several photometers and fluidic switches in 
series, a cell culture could be separated into several 
groups and would allow cells with certain types of 
functions to be cultured separately and studied. 

Working with Van Dilla on the development of 
the fluorescent cell photometer are biophysics section 
members Paul Mullaney (optics), Ted Trujillo (bio- 
logical technology), Phil Dean (theory and elec- 
tronics) and John Larkins and Jim Perrings (mech- 
anical and electrical design). I n  addition, Jim Coul- 
ter, SD-5, of the H-4 branch shop, has contributed 
greatly to the design and iabrication ol the instru- 
ment; Dick Hiebert, Jim Gallagher and Breck Glas- 
cock, all of P-1, have worked on the design and con- 
struction of the electronics required; Berlyn Brixner, 
GMX-9, has provided assistance and advice on thc 
optics; and Frank Harlow of T-3 was consulted con- 
cerning fluid dynamics. 

This interdisciplinary cooperation, one 01 the great 
strengths 01 an organization such as LASL, will un- 
doubtedly continue in the future to help H-4 to 
develop even better and more useful equipment for 
biomedical research. @ 
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The Technical Side 
Sixth International Conference on 
High Energy Accelerators, Cam- 
bridge, Mass., Sept. 1 1-1 5: 

"Prospects and Uses for Meson 
Factories" by Louis Rosen, MP-DO 
(Invited talk presented by D. E. 
Nagle) 

Presentation at the American In- 
dustrial Hygiene Association Meet- 
ing, Southern California Section, 
10s Angeles, Calif., Sept. 14: 

"Current Problems and New De- 
velopments in Respiratory Protec- 
tive Devices'' by E. C. Hyatt, H-5 

international Conference on Local- 
ized Excitations in Solids, Univer- 
sity of California, irvine, Calif., 
Sept. 18-22: 

"On the Thermodynamic Equil- 
ibrium of the System of Gas Plus 
Crystal With Isotopic Defects" by 
G. Benedek, lnstituto Di Fisica dell" 
Universita, Milano, Italy; R. F. Wal- 
lis, United States Naval Research 
Laboratory, Washington, D.C.; A. 
A. Maradudin, University of Cali- 
fornia, Irvine, Calif.; I. P. lpatova 
and A. A. Klochikhin, both A. F. 
loffe Physico-Technical Institute, Len- 
ingrad, U.S.S.R.; and W. C. Over- 
ton, CMF-9 

Presentation at AEC and Contrac- 
tors Safety and Fire Protection 
Meeting, Argonne National Labo- 
ratory, Argonne, ill., Sept. 19: 

"Scientific Adventuring and Mis- 
adventures" by Dr. T. L. Shipman, 
H-DO, and R. Reider, H-3 

Presentation at the Kiwanis Club, 
Albuquerque, Sept. 20: 

"The Los Alamos Meson Factory" 
by D. E. Nagle, MP-DO 
Presentation at the Lions Club 
Meeting, 10s Alamos, Sept. 21: 

"Performance of Trained Mon- 
keys Exposed to Gamma Rays" by 
L. M. Holland, H-4 

Presentations at Health Physics So- 
ciety Meetings: West Pennsylvania 
Chapter, Pittsburgh, Pa., Sept. 25; 
New England Chapter, Winchester, 
Mass., Sept. 27; Cincinnati Chap- 
ter, Cincinnati, Ohio, Sept. 28; and 
the Blue Grass Chapter, Frankfort, 
Ky., Sept. 30: 

"The Nuclear Weapons Incident 
in Spain." by W.H. Langham, H-4 

Seminar at the University of Ha- 
waii, Honolulu, Hawaii, Oct. 4: 

"Solar Eclipse X Rays" by H.V. 
Argo, P-4 (Invited talk) 

Nuclear Metallurgical Society Meet- 
ing on Plutonium Fuels Technology, 
Phoenix, Ariz., Oct. 4-6: 

"Thermal Conductivity of Urani- 
um-Plutonium Carbide Fuels" by 
J.A. Leary and K.W.R. Johnson, 

Presentation at the "Long-Range 
Biomedical and Psychological Ef- 
fects of Nuclear War", Princeton, 

"The Nuclear Weapons Incident 
in Spain" by W.H. Langham, H-4, 
and "Performance of Trained Mon- 
keys Exposed to Gamma Rays" 
(Movie) 

Rio Grande Chapter of the Associa- 
tion for Computing Machinery, Al- 
buquerque, Oct. 5-6: 

"Computer Control of the Los 
Alamos Linear Accelerator" by 
H.S. Butler, MP-1 

Presentation at the Physics Depart- 
ment, Highlands University, Las 
Vegas, N.M., Oct. 19: 

"Cryogenics and Cryogenic En- 
gineering" by F.J. Edeskuty, CMF-9. 

American Physical Society Meeting, 
Nuclear Physics Division, Madison, 
Wisc., Oct. 23-25: 

"Highly Polarized Neutrons from 
the s-wave T(d,n)4He and D(t,r~)~He 
Reactions" by G.G. Ohlsen, P-12 

CMB-1 1 

N.J., Oct. 4-7: 

"A Study of the (t,p) Reaction 
04Zr" by J. G. Beery, P- on DO, !)Z, 

10; D. D. Armstrong, P-12; A. G. 
Blair, P-DOR; E. R. Flynn, P-10; and 
R. M. Drisko, Oak Ridge National 
Laboratory, Oak Ridge, Tenn. 

"T=23 1/2 Analog States Ob- 
served in zosPb(t,p)210Pb by D. D. 
Armstrong, P-12, and E. M. Bern- 
stein, University of Texas, Austin, 
Texas 

"A Search for the Ground State 
of 6H by Means of the T(t,p) Reac- 
tion" by P. G. Young, P-12, G. G. 
Ohlsen, P-DOR, and R. H. Stokes, 
P-12 

"The Polarization of Neutrons 
from the T + D+n + 4He Reac- 
tions" by G. S. Mutchler and J. E. 
Simmons, both P-DOR 

"Differential Cross Sections for 
the Elastic Scattering of Protons 
from 'Oca Between 9.8 MeV and 
21.7 MeV" by J. F. Dicello, P-12; 
G. J. Igo, P-DOR; W. T. Leland, 
P-10; and F. G. Perey, Oak Ridge 
National Laboratory, Oak Ridge, 
Tenn. 

"The 12C(t,p)14 Reaction at 16 
MeV and 20 MeV" by P. W. Kea- 
ton, Jr., P-DOR; D. D. Armstrong, 
P-12; J. G. Beery, P-10; R. M. Dris- 
ko, Oak Ridge National Labora- 
tory; N. R. Roberson, Duke Univer- 
sity; and L. R. Veeser, P-DOR 

"Velocity-Dependent Potential 
Parameterization for lS0 Proton- 
Proton Scattering" by J. E. Brolley, 
P-DOR, and T. Kelley, University 
of New Mexico, Albuquerque 

"The Levels of 'lOPb Excited in 
the zOsPb(t,p)zloPb Reaction" by P. 
D. Barnes, P-DOR; D. D. Armstrong, 
P-12; E. R. Flynn, P-10; G. J. Igo, 
P-DOR; and R. Woods, P-9 

"Analogues of States in 181Hf" 
by F. A. Rickey, Jr., P-DOR, D. L. 
Allan, P-3, and H. C. Britt, P-DOR 

Institute of Electrical and Electronic 
Engineers Thermionic Conversion 
Specialists Conference, Palo Alto, 
Calif., Oct. 30-Nov. 1: 
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"Ikxmtrgc I-ltix in Criiicnl Assem- 
hlic:;" by R. (:. Andersort, N-5 

''I ligh Pcrfot tilcirice I leui P i p s "  
by . I .  I:. Kemnio, %'I 

''I leal Pipe ['urfortiictrice iti a 
Slmc:o Environment" hy J. 1.. UOVCI - 
(111 a n d  C .  W. :jalmi, 1:joi.h N-5 

'"l'hc: \/iscosiI y of (-:osiorn Vapors" 
by c;. V. Wocrvcr, N-5, trnd J. Todd, 
w-4 

"Opiirnizatiori Culculutioris foi- 
-I'hcrrnionic Diodes i t1  CY Scrim 
Stack" by C. [ I ,  F;ulhcrlatiti nntl T. 
G. l'rank, hotti N-5 

"l?c:lcritiori ( i f  IFission G(rscs in 
ihc UQ I'Ciasc of Mo U 0 2  Ceriricis 
Irrdicitecl (11 t-ligti '~Clnp(!raiIJl-t?" 
Iiy W. A. KuriIcc:n, M. C. C:htrncy 
crnd A. J. Ptrtiick, (111 N-ci (C:lixssi.- 
f i c x J  loll<) 

Asse rri- 
bly lor Siudy oi I'nsI Ncu~ron Ik i r r i -  
txge i o  (:oratnii:s" by W. A. Ikit-iketi 
cml  C .  S. Sunirricrs, both N .li 

"I leui I'ipt: !;tartup Dynariiics" 
by -1'. 1'. Colioi-, N-5 

I'rcsc:iitatioii cit thc Univcrsity of 
Wyoming, Larriwiie, Wyv., Oci. 3'1: 

"Suprfluitl I'hctriomena in Mul- 
iiply-Connectcxl Ckornei tries" hy l'. 
I .  Sikora, .I-(,' 

Rodiochcmistry Division Stwiinur, 
Lawronce Radiation laborailory, 
livermore, Calif., Oct. 31: 

"Cross S e c ~  il)n Meusutcrricriis Us- 
ing N I J ~ ~ C C I ~  lixplosives (1s tqcuiron 
Sourccs" by I<, (-:~ IDivcn, P-3 

Preseiitatioii at ilic lkpwtiricirt cii: 

Mechanicul I'nginccring, Illtriver.. 
sity 0.l: Utali, :;ah Luke City, I.Jtali, 
Nov. 2: 

"Scylla 1 A Churudetiskics rrr ic l  
IAagtiosiic:s" Iiy V. A. ['it-ilaysoi-I, 
I>- 'I !j 

Setyiiticir on Iso l r le  Chemistry  rob 
lctnr, CERN, (k t ieva,  Switzerland, 
Nov. 2.3: 

"sulllc I:txl-ly C0nc:cpls CII Pro 
ion T(~tgois lor an On-Line Isoiopr: 
Scput,a.lor I'roicxi on .I tic LASL. MI; 
son I-acloi-y" t)y 8. J. Llropcxiky, J . 
'I'I, atid I). I:. 1'. Cochron, MI14 

Scminur at Temple University, Phil,. 
cidelphia, Po., Idov. 6: 

,? lhe (;ompIcx (:arhohydratc:s of 
Maninialiati (31s'' hy 1'. AI\. Krae- 
mer', 11-4 

" lsoi h c r rim I I r tu tl itx 1 io t i  

Pror;eiitru.iioii rrt the Meeting of the 
Dcla~~11.e Vull t~y C:haptcr of: the 
tlc:cr l i l i  Phy!;ics Soeieiy, Pliiladel- 
pliia, Pu., Nvv. 6: 

"1.1 IF: N uc I ccr r W cu pori s I tic i d e rit 
in Spuiti" Lq W. I { .  I.angham, H-4 
(I  tnvi tod i CI lk) 
C r i  t i  fereri c e  o t i  A p p I icd Su perco n- 
tliictivity, hrrstiii, Texas, Nov. 6-8: 

S I I  per (:on d uct i ng 
SwiIchcs" by 1-1. I.. I.aquet., CMF-9 
Ainericun I'tiysical Society Mcotiny, 
Division of i'la:ima Physics, Austin, 
'r'csxcl!;, Nov. 8-1 1 : 

"Numcric(r1 Study of a High.. 
t3ci-u To ro i c h  I I' Ius tna E q  u i I i br i u m" 
by T. A. Oliphtnni, 1'-18 

"Solukioii uf ilio Equations of 
Molion for a Purlicle in u r t  Arbi- 
[rat-ily 1 imc:-I)opcridcnl-, Uniform 
Axially Symmc:lric: Magndic I'ield" 
IJY I I .  I:. Lewis, Jr., 1'-18 
I'rescntutioti trt t h e  New Mcxico 
Institute 04 'r'echnology, Socorro, 
N.M., Nova 9: 

"SuIcIlitc (Aiscrvntiori:; of iha 
Soltri, Wind" by A. J. I lundhausen, 
-1. 12 
Annual Fall Meeting of tlre Colo- 
rcrclo~.Wyorriing Secfion of the 
Amoricr.iii i4sscsciatiori of Physics 
I ctachcrs, Culuradcs State Univer- 
siiy, Fort Colliiis, Colo., Nov. 11:  

"ID e r i  io n s I r(i I ion F i I ins fro in Co In- 
putor Sirnillutiotis" by .J. A. P a -  
soclyc:, P- l n 
-rile: Catnillc and Henry Dreyfus 
I.t?c:turc, presented by the Dopart- 
rricrrt of i3iomistry, University of 
Kansas, I.uvyrc!nce, Kans., Nov, 13: 

"f!lcrncn/ Syi-lihosis it1 Ihcrmortu- 
clcar Neirlroti SOIJ~COS'' by G. A. 
C'owan, J-.'I 'I 
Sanclia surfacx: Sominur, Sandia 
Carporatiori, Albuqueryuo, Nov. 
'I 6: 

"I.ow Ilric rg y C leciro r i  D i fl ra c- 
tion Studio!; of Polar (0001) Sur- 

" Aui o rn ct i ic: 

. I  

I t ~ e : ;  of ho, c:dS and CdSc" hy 
13. 0. C:urnpbclI, CMB4 
ltiforrnul Semitrar, Johns Hopkins 
Utiiversiiy, kiltirnore, Md., Nov. 16: 

"1967 Atirorcrl Rocket Probe Re- 
SIJIIS" by .I. K. Thcobald, .I-10 

niutiorl nii' ihe American Phys- 
ical Society Mceting, NOW York, 
N.Y., NOV. 'IG-10: 

"Obsorvad Properties of the In-. 
terplarieiory Medium" by A. J. 
I~luridhuuscri, T-'I2 (Inviied ialk) 

"Pressure Dependence of Hand 
Structuro and Ferrni Surface in 
Close-Packed Cesiutii" by E. A. 
Ktnet ko, CMF-5 

"An Experimenial Siudy of  the 
Configurai ion Conneci ions Uelwecn 
ihe Siaics of an Odd and or1 Even 
Mass Nucleus" by D. I.. Alluri, 1'-3 
(Invitcd .lalk) 

"Crystal Struciurc Chutiges in 
Solid 1-12 arid 132'' by I?. I.. Mills, 
CMF-9 (Invitcd talk) 

Physics Department Colloquium, 
Argonnc National Laboratory, Ar- 
gonne, Ill., Nsv. 17: 

"1 ime-of-flight Neutron Cross 
Seciion Mcusurcmenis Using Nu- 
clear IExplosivcs" by W. K. Brown, 
P-.3 
Presentcition at the American Math- 
ernatical Society Meeting, Albu- 
querque, Nov. 18: 

"Visual Hull of a IJolyt-iedron" 

Presenttition at the University of 
Colorado, Boulder, Colo., Nov. 27: 

"Supornuid Phenomena in MuI- 
tip l y-Connccl cd Georriet r ics" by P. 
'I_. Sikora, 1'-9 
Presentations at the University of 
Pittsburgh, Pittsburgh, Pa., and the 
University of Minnesota, Minneapo- 
lis, Minn., Nov. 27 and Dec. 1: 

"Relulivisiic Three-Pariicle Equa- 
tions" by J. E. Young, T-9 
Presentation at the National Bureau 
of Standards, Boulder, Cob., Nov. 
28: 

"The Joscphsori Eflcct-An Ele- 
mentary I'rcsentalion" by P. 1.. Si- 
kora, 1-9 
Presentation at Surface Scminar, 
Sandiu Corporation, Albuquerque, 
Nov. 30: 

"Some Observations and Ques- 
tions aboui I.EEl3 Studies of UOa/' 
by W. 1'. Ellis, CMB-8 
Prescntation at the Physics Depart- 
ment, University of. New Mexico, 
Albuquerque, DCC. 1 : 

"Chnracicristics of 1.0s Alamos 
Meson Physics Faciliiy Accelerator" 
by IF. R. Tesche, MP-5 

by W. A. Bcycr, -1-8 

continued on next page 
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the technical side.. . 
continued from preceding page 

Presentation at New Mexico Insti- 
tute of Mining and Technology, 
Physical Chemistry Class, Socorro, 
N.M., Dec. 4: 

"Cryogenics and the Properties 
of Matter at Low Temperatures'' 
by A. F. Schuch, CMF-9 

Presentation at Meeting of the 
Northeastern New York Chapter 
of the Health Physics Society, 
Schenectady, N.Y., Dec. 5: 

"The Nuclear Weapons Incident 
in Spain" by W. H. Langham, H-4 
(Invited talk) 

Presentation at the American Va- 
cuum Society Meeting, Local Sec- 
tion, Los Alamos, Dec. 5: 

"Filament Conditioning and An- 
alytical Mass Spectrometry" by E. 
D. Loughran, GMX-2 

25th High Temperature Fuels Com- 
mittee Meeting, San Diego, Calif., 
Dec. 5-7: 

"Contribution to the 25th High 
Temperature Fuel Committee Meet- 
ing" by R. H. Perkins, K-2 

Medical Research Center Seminar 
at Brookhaven National Labora- 
tory, Upton, N.Y., Dec. 7: 

"The Effects of Physiologically 
Damaging Doses of Radiation on 
the Performance of Trained Pri- 
mates" by W. H. Langham, H-4 
(Invited talk) 

Colloquium at Texas Technological 
College, Lubbock, Texas, Dec. 7: 

"Inelastic Scattering of Polarized 
Protons from Medium-Mass Nu- 
clides" by A. G. Blair, P-DOR 

Presentation at Kansas State Uni- 
versity, Manhaiian, Kans., Dec. 8: 

"Neutron Capture Gamma Ray 
Spectroscopy" by H. T. Motz, P-DO 
American Institute of Aeronautics 
and Astronautics Student Meeting, 

Texas A&M University, College Sta- 
tion, Texas, Dec. 12: 

"The Nuclear Rocket Propulsion 
Program" by W. L. Kirk, N-DO 

"Plasma Propulsion" by D. B. 
Fradkin, N-7 

Thirteenth Meeting of the AEC 
Coated Particle Fuels Working 
Group, La Jolla, Calif., Dec. 12-13: 

"Development of Coated Parti- 
cles" by R. J. Bard and A. W. Sav- 
age, Jr., both CM,B-8 

American Physical Society Meet- 
ing, Pasadena, Calif., Dec. 18-20: 

"Elastic Scattering of Fast Neu- 
trons by Liquid Deuterium and Tri- 
tium" by J. D. Seagrave, J. C. Hop- 
kins and P. W. Keaton, all P-DOR 

"Nuclear Photon Scattering" by 
R. R. Silbar, T-9, and Herbert Uber- 
all, Catholic University, Washing- 
ton, D.C. 

"The Energy Bands of Barium" 
by E. A. Kmetko, CMF-5 

"Fast Neutron Scattering from 
Liquid Hydrogen Isotopes" by J. 
D. Seagrave, P-DOR (Invited talk) 
American Association for the Ad- 
vancement of Science Meeting, 
New York, N.Y., Dec. 26-31: 

//Computer Experiments in Fluid 
Dynamics" by C. W. Hirt, T-3 

"Technical Developments from 
Fusion and Plasma Physics Re- 
search" by J. Marshall, P-17 

''Coniugation in Stentor coeru- 
leus" by B. R. Burchill, H-4 

new hires 
CMB Division 

Donald E. Vance, Travis Air Force 

Engineering Department 
Deborah J. Sweet, Socorro, N.M., 

Robert B. Blackstone, Jr., Austin, 

William W. Patterson, Santa Cruz, 

GMX Division 
Barbara L. Clayton, Columbia, S.C., 

Nona F. Coen, Espanola, N.M., GMX- 

J Division 
Robert L. Dirk, Livermore, Calif., J-7 
Martin S. Tierney, Albuquerque, J-10 

Base, Calif., CMB-1 

ENG-3 

Texas, ENG-3 

Calif., ENG-5 

GMX-2 

3 

Alan J. Keeler, Sr., Marquette, Mich., 

K Division 
Gloria C. Valdez, Albuquerque, K- 

John P. Brainard, Pullman, Wash., K- 1 

MP Division 
Rosa W. Cook, Los Alamos, MP-DO 
Wayne L. Smith, Columbus, Ohio, 

MP-AE(MP- 1 ) 
Russell A. DeHaven, White Sands 

Missile Range, N.M., MP-AE(MP-2) 
David F. Jones, Richland, Wash., MP- 

J-14 

DO 

AE(MP-3) 

N Division 
Mary Strickfaden, Los Alamos, N-3 
Leonard A. StovaII, Mather Air Force 

Personnel Department 
Charles W. Mikkelson, Fort Collins, 

Edna A. Faulkner, Los Alamos, PER-1 
Jeanne A. Stein, LOS Alamos, PER-5 

Base, Calif., N-6 

Colo., PER-1 

Public Relations Department 
Mary I, Hakkila, Los Alamos, PUB-2 

Shops Department 
Joseph B. Casados, San Juan Pueblo, 

James G. McDow, East Alton, Ill., SD- 

Maxine D. Rupert, Los Alamos, SD-DO 
Charles E. Stackpole, Albuquerque, 

Raleigh G. Jones, Phoenix, Ariz., SD-1 
Robert Padilla, Albuquerque, SD-1 

Supply and Property Department 
Noel D. Jennings, Albuquerque, SP-4 

T Division 
Andrew H. Varhola, Albuquerque, T-1 
Frances E. Murphy, Los Alamos, T-1 
Sandra 1. Visser, Three Forks, Mont., 

Constance A. Reidel, Los Alamos, T-1 
Carolyn A. Anguillo, New York, N.Y., 

Alois C. Kendziora, Detroit, Mich., T-1 

N.M., SD-DO 

DO 

SD- 1 

T- 1 

T- 1 
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years ago in 10s alamos 
Culled from the files of Los Alamos Times, January, 1948, by Robert Y. Porton 
Cold Wave Emergency 

Security service, the FBI-and all the front line forces engaged in 
keeping Los Alamos a running concern-were impotent against the 
enemy that struck here Tuesday. Old Man Winter, armed with sub- 
zero temperatures, pretty well had his way working through. his fifth 
column, the gas line. As gas pressure dropped and furnaces stopped 
operating, the top echelon of AEC and Zia Company climbed into 
battle dress (boots, sweaters and hunting jackets) and moved up 
to the front line and took over command in person. Local residents 
spent a frigid 36 hours before service was restored. 
Secretary Royall Visits Site 

Secretary of the Army Kenneth C. Royall, accompanied by Major 
General Leslie R. Groves, was a visitor to the project this week. The 
secretary and his party met with local officials and were taken on a 
brief tour of the area. Royall called for intensified scientific research 
to keep the U.S. far ahead in science and technology. He stated, “We 
are making marked and encouraging progress, but we must not be 
lulled into a scientific ‘Maginot Line complex’ .” 
AEC’s Hill Construction Program 

The Atomic Energy Commission’s production chief, Walter J. 
Williams, outlined construction plans for the next several years for 
one of the major nuclear energy installations here at Los Alamos 
before a joint Senate-House housing committee in Washington. In- 
cluded are new laboratory facilities, modernization and expansion of 
existing plant facilities and permanent replacement of temporary 
wartime structures. He announced that the commission’s program has 
plans for a permanent community of more than 8,000. 
International Rejects Petition for Hill Rotary 

Rotary International has turned down an application to form a 
local unit because it does not consider Los Alamos a permanent 
installation. According to F. Robert Wegner, acting for the organi- 
zation committee, the meeting planned for this evening in the high 
school will be held. Representatives of another service organization 
will be present to discuss the forming of a chapter here. (Editor’s 
note: This month the Los Alamos Kiwanis Club will celebrate its 
20th anniversary.) 
Feature at Hill Theater 

Showing at Theater #2, Wednesday and Thursday, Jan. 14 and 
15, Warner Brothers presen’ts a comedy, “That Hagen Girl”, starring 
Ronald Reagan and Shirley Temple. 

what‘s doing 
TRAVEL SLIDE PROGRAM: Mesa Public 
Library, 7 3 0  pm. 

Thursday, Jan. 18-”Russia” by Robert 

LOS ALAMOS LITTLE THEATER: “The Odd 
Couple,” by Neil Simon, Friday and Satur- 
day, Feb. 2 and 3, 8:15 pm, Civic Audi- 
torium. Season tickets a t  $6 and single 
admission at $2 available at  the box 
office of the auditorium, Season tickets 
also avaiiable from Kay Anderson at 
2-3510, or Betty Lilienthal a t  2-4927. For 
reservations on season tickets, call Doris 
Schonfeld, 672-3464. 
LOS ALAMOS CHORAL SOCIETY (with 
Sinfonietta), Epiphany Concert, Saturday, 
Jan. 13, 8:15 pm., First Methodist Church, 
10s Alarros. To be repeated Sunday, Jan. 
14, 4 p.m., St. Francis Cathedral, Santa Fe. 
Included will be Bach Cantata No. 65 for 
the Epiphany and Magnificat by Vaughan- 
Williams. Tickets, which must be purchased 
in advance, available at Gifts-World Im- 
ports; Hayes Jewelers and Decols in 10s 
Alamos, or call Meridith Matlack. $1.50 
for adults; 75 cents for students, 
LOS ALAMOS SKATING ASSOCIATION: 
Schedule for use of ice rink, Lor Alamos 
Canyon: 

Mondays: After-school session, 3 t o  5 
p.m. (small children encouraged to 
attend.) General skating, 7 to 9:30 
p.m. (Family night-special family 
rate $1.25). Free skating lessons. 

Tuesdays: ”Mothers and Tots” session, 
9:30 to 1130  am., After-school ses- 
sion, to 5 pm.; adults only, 7:30 to  
10 p.m. 

Wednesdays: After-school session, 3 to 
5 pm.; general skating, 7 to 9:30 
p.m.; hockey team, 9:30 to 10:30 p.m. 

Thursdays: ”Mothers and Tots” session, 
9:30 to 1 1 3 0  a.m.; After-school ses- 
sion, 3 to 5 pm.; Figure Skating 
Club patch session, 6 to 7 3 0  pm.; 
adults only, 7 2 0  to  10 p.m. 

Fridays: After-school session 3 to 5 p.m.; 
”Game Night” (primarily for teen- 
agers), 7 to 9 3 0  pm. 

Saturdayr: Hockey during the morning; 
general skating, 2 to 4 3 0  p.m.; ”Date 
Night“ (high school and young adults), 
7 to 10 p.m. 
Sundays: Professional lessons during 

morning; general skating, 2 to  4 3 0  
p.m.; Figure Skating Club patch ses- 
sion, 6 to 7 3 0  p.m.; adults only, 
7:30 to 10 p.m. 

Season tickets $4 for students through high 
school; $7 for adults. General admission: 
25 cents; adults, 50 cents. Rink telephone 
is  2-4500. 
OUTDOOR ASSOCIATION: No charge; 
open to the public. Contact leader for 
information about specific hikes. 

Saturday, Jan. 20, Valle Canyon from 
Pa jarito Mountain. Virginia Winsor, 

leader, 2-3440. 
Sunday, Jan. 28, Pipeline Road. Ed 

Kmetko, leader, 2-3173. 
Sundoy, Feb. 11, Guaje Canyon from 

Ski Area. Ken Ewing, leader, 8-4488. 
EXHIBIT OF PAINTINGS by Hal Olsen, 
D-3, at  LASL Credit Union offices. 

Keepin 
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Kecort-liirgs of itia vertical t r i i t l  tiorizonbcil niotioti r i i i  

Mesitci de Los Alatnm, wherc tht proposed incsoii fucility 
will I-IC LonstruLied, wcvc madc ut 12 Iotairons duriiyl 
F’roject Gasbuggy cm Der. 113. (Gwbuggy irivolvcd ‘rh. 
tletontrtiorr 0.l a Slier rrioiiurlear ( levkc 4,250 fed uridcr 
yiound slightly rticrc thcin 100 air tniles ritrittiwesk trf‘ L o 5  

Aluirios, 11 was the & s i  joint cjovcrniiioiit iiidustry cxpcri 
tncitt in the At(;‘~a I’low:~hwr c progranr to cIt.!v~Iop peaw- 
{ul u?rm for riucltar explosives. 1110 ~ ~ u r p o w  was to Iruc 
iure gas-bearing ruck iii such a rnaiiner tic, to permit tht! 
gas to ROW t m i e  freely lrom thc rock.) Dcciri Kel l~r,  ENr, 
1 (nbuve) was in chcrrge of the Mrsitu t i t *  la5 Alatno+, 
tnccistireincnt piojuc.t for the LA51 Engirit-rsi ing Deprirt- 
merii, The U.S. b crcisi cine! Ft:otlotic Survey ieurru whicli 
rrioiiiiorod ihest: vibtatioiis on corrtrats; 1.0 Ent~inceritig WUI, 

undei the clirectioii of: Wendell Mickey, chief 0.4 the C.  & 
US. vibrcitions atid engirieerinq projects branch. Prelim- 
inary rc,ults indicatc that Gasbuggy caused an accelcrtr- 
tiori of Ic5s than 0.001 gravity in the 10s Alaines area-- 
just eriougli to feel if you are sitking or lyitiy still-arid 
vory closc to thc acceleration predicted by  the U.S.C. & 
(3.5. 5 hi!> is slightly less that1 1 .0 on thc Richter scale. Aftcr 
tlic rccords are atralyzecl ii will be possible to prcdici 
vibiutioii effceis frorn similcri detonations, Keller said. 
Other icsis conducted over thc past ycai used a gtound 
vihai iut i  nitrLhiiie, tlic detonation of high cxplosives, in1 
p a L i  tixsis uncl tt vclc traffic to deter iriine ground vibicition 
clicircit tcristics of Mcsita de Lo: Alatnos. 1 hc instruments 
provirletl by .hie Coust and Geodetic Survcy are so scnsi- 
tivc. illat an cartfi rnovetmmt oquivulent to 1/80 of‘ the 
cliarnekt+i of u liuinan hair can bc detected. 




